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Introduction
At time 0 the tissue morphology was characteristic of first trimester placentae. The cytotrophoblast cells were rounded The culture of first trimester tissue has been used extensively and formed a continuous layer adjacent to the basement to study various aspects of the early human placenta (Fox, membrane (Figure 1) . At the apical syncytiotrophoblast mem-1970; Castellucci et al., 1990; Barnea et al., 1991; Licht et al., brane there were secretory vacuoles and numerous long micro-1992). Histological analysis, metabolism of labelled amino villi many of which were branched and interconnected. The acids, and measurement of placental hormone concentrations, syncytium was electron-dense and abundantly supplied with such as human chorionic gonadotrophin (HCG), in the culture organelles: mitochondria, endoplasmic reticulum and lipid medium have all been used to assess tissue viability (Barnea droplets. The absence of vacuolated organelles and the clarity of and Kaplan 1989; Genbacev et al., 1992a) . Recently we have the mitochondrial membranes indicated well-preserved healthy illustrated that the release of HCG is closely mirrored by the tissue. The syncytiotrophoblastic nuclei were smaller, darker release of the cytoplasmic enzyme lactate dehydrogenase and had more condensed chromatin than the cytotropho-(LDH) during the initial period in culture (Watson et al., blastic nuclei. 1995) . The release of LDH indicated the breakdown of tissue After 24 h in vitro, a number of changes had occurred in integrity, which was confirmed using dansyl-L-lysine exclusion the syncytium (Figure 2 ). The apical microvilli were shorter studies. This study aimed to clarify events occurring during and more irregular in calibre, and the plasma membrane was the first 48 h in culture by examining the trophoblast at the difficult to trace. Whilst some areas of the membrane showed ultrastructural level.
blebbing, other areas had started to break down. The nuclei were more rounded and the peripheral chromatin was further Materials and methods condensed. In general, the cytosol of the syncytiotrophoblast had a leached appearance, due in part to the vacuolation of Five first trimester placentae were obtained following elective termination of 7-13 week pregnancies (timed from last menstrual many syncytial organelles. Mitochondria in particular were majority were cuboidal in shape, and in some areas the cells had become multilayered. An increase in the number of mitochondrial profiles was noticeable, and these were larger and more elongated in shape than at time 0. In contrast to their syncytial counterparts these organelles were not vacuolated. After 48 h in culture the trophoblast consisted of three layers; the old degenerate syncytium, the remaining cytotrophoblast cells and between the two a newly differentiated trophoblast layer (Figure 3a) . The new layer was very similar to the time 0 syncytium; it was multinucleated and abundantly supplied with organelles and free ribosomes, giving it an electron-dense appearance. Many areas had elongated microvilli at the apical surface. In addition, the newly differentiated layer showed clear signs of formation by cell fusion. Some areas of partial fusion of cell membranes between adjacent cytotrophoblast cells were seen (Figures 3b, c) , along with internalization of inter-cell desmosomes (Figure 3d ). In the original syncytial layer there were no recognizable organelles. The chromatin had degenerated within the nuclei, and the integrity of the apical membrane had started to breakdown. In contrast to their appearance at 24 h, the cytotrophoblast cells in the layer adjoining the basement membrane had become of syncytiotrophoblast had undergone almost complete dissolution. Apical microvilli were present, but their length and density were variable. They were most extensive in areas covered by remnants of the old syncytiotrophoblast and infrequent where the new tissue was completely exposed.
Discussion
Much of the research performed using first trimester placental organ culture has been carried out in conjunction with protein gel matrices (Castellucci et al., 1990; Genbacev et al., 1992b; Irving et al., 1995) which are generally used to encourage the proliferation of extravillous trophoblast explants. Therefore viability tests tend to concentrate on the explant health rather than the state of the villous tissue. However, a few studies have noted the degeneration of the syncytium accompanying culture. Light microscopical studies of changes to cultured chorionic villi of various gestational ages have detailed the degeneration of the syncytium and accompanying 'prominence' of the cytotrophoblast cells (Tao and Hertig 1963; Hustin and Gaspard 1977) . In addition, in-vitro studies on hypoxia have noted syncytial degeneration and discuss the proliferation of in term tissue (Ogino et al., 1984) . In three-dimensional collagen gel culture of first trimester placenta syncytial degendifficult to identify. Changes had also occurred within the cytotrophoblast layer. The cells had become more electron eration and cytotrophoblast multilayering have been recorded (Castellucci et al., 1990) . dense, had increased in size and were tightly packed. The Viability checks employing a multi-disciplinary approach be expected in newly regenerated and differentiating tissue. In addition, we have shown by the incorporation of bromodeoxyhave examined a number of criteria such as incorporation of labelled amino acids, cytoplasmic enzyme release and hormone uridine that stromal cells continue to replicate until at least day 5 of culture (Watson et al., 1995) . production in addition to morphological appearance of chorionic villi (Castellucci et al., 1990; Barnea et al., 1991;  There are a number of cell culture techniques which illustrate the differentiation of isolated cytotrophoblast cells in cell Genbacev et al., 1992a) . Dansyl-L-lysine exclusion studies have demonstrated that concurrent HCG and LDH release over culture (Kao et al., 1988; Douglas and King 1990; Kliman and Feinberg 1992) . Important work has been performed the initial period in culture can be linked with a lack of integrity in the villous syncytiotrophoblast (Watson et al., which demonstrates the very different responses of isolated cytotrophoblast cells to identical stimuli dependent on the 1995). Other work has shown high concentrations of LDH released during the first 24 h of culture (Genbacev et al., plating method. For example, factors such as the nature and thickness of the artificial extracellular matrix (ECM) are very 1992a), which would coincide with the degeneration of the syncytiotrophoblast illustrated here. Genbacev et al. (1992a) important in determining cellular response (Kao et al., 1988; Kliman and Feinberg 1990) . Therefore cell culture examination also reported stabilization of LDH release and incorporation of 14 C-leucine during subsequent culture which again would of the differentiation of cytotrophoblast cells may become
